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Key marks 


1873- 


, Popov 


Cclef\/ielo|3ecl communicaftion a|3|3licat]ons) 


1901- First transadantjc radio transmission; 

1903- Startof commercial radio-telegraphy; 

1913 - invention of the triode; 

1923 - First radio broadcast of audio signals; 

1930 - Discovery of cosmic radiation; 

1945 - Arthur C. Claric proposes the use of satellites for comm 

1945 - invention of ttie transistor 
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is influenced by scenarío chatacterístics 
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Broadcast 


Mobile Comm 
3rd generalion 


Shoitvuave 


\ 


TV GSM 

/ /\ 


/ 


lOIN/Hz 
(30 m) 


100 MHz 
(3m) 


IGHz 

(30 cm) 


lOGHz 
(3cnr|) 


Mobile Cdim 
/ 4thgeneration 


HX)GHz 

(3nnirO 


(X) 


Tendency to shifttD higher frequencies: 


AntBtuia 


nrust be at least oF lhe order oF À,/2 tD be efficient; 
of the low frequency patt of the spectrum 
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Transceiver 


Guided \/\ave 


Transnission line 


Radiated 



Antenna 



• AntBtuias aretransducers bâhAjeen guided and ladiated msenbs 

• Provide dirBCtJvHy (vdiich rney incroase vdh antenna size) 


if Hs dimensions are corrpaiable or >X/2 

(innpli& the use of high froquency) 
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7.1 Most common antennas 
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7.2 Exotic antennas 
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7.2 Exotic antennas 




Hog-hom arrtenna for 
plasma fiísion 
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7.2 Exotic antennas 
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Lens antBnnas for space 


ESA/ESTEC ILASH Project 
Instituto de 
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Radiation pattem: graphicdl representation 
spatial powerdensity distribution 
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7.3 Poiarization 
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8.1 Linic betvueen tvuo antennas 
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8.2 Radar cross-section 
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9.1 Effect of ground reflections 
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9.2 Effect of reflection on radar performance 
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10.1 Poiarisation 
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Vertical 
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Horizontal 
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10.1 Sea v\railBr, Vertical polarization 


r^,=i^exp-j(;r-q,) 
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10.1 Sea v\iater. Horizontal polarization 
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10.1 Dry soii. Vertical polarization 


r^ = í^exp-j(;r-q,) 
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10.1 Dry soil. Horizontal polarization 
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